Acute respiratory complications of an interscalene brachial plexus block include ipsilateral phrenic nerve and recurrent laryngeal nerve palsies. A 71-year-old woman who had undergone a total thyroidectomy for papillary carcinoma 35 years ago was administered a right interscalene brachial plexus block for a shoulder hemi-arthroplasty. Subsequently she developed acute respiratory distress associated with marked stridor secondary to an acute right vocal cord palsy, which was superimposed on what was assumed to be a preexisting left-sided vocal cord palsy. On extubation the patient was noted to develop stridor again necessitating reintubation and tracheostomy was performed two weeks later. The vocal cord palsies failed to resolve over the subsequent 18-month follow-up. We describe this case to highlight the significant risk of this procedure in patients with preexisting or suspected contralateral vocal cord palsy.
Winnie pioneered the interscalene approach to the brachial plexus in 1969 1 and this technique is well suited to procedures such as shoulder surgery. Acute respiratory complications of this procedure include ipsilateral phrenic nerve and recurrent laryngeal nerve palsies [2] [3] [4] . These complications have rarely resulted in respiratory compromise and have generally been self-limiting 3 .
We describe this case in order to highlight the significant risk of this procedure in patients with preexisting or suspected contralateral vocal cord palsy.
CASE REPORT
A 71-year-old, non-English-speaking woman underwent a right shoulder hemi-arthroplasty at a district hospital in December 1999. History taking had been difficult in the absence of a formal interpreter service at the time of assessment for surgery. She had undergone a total thyroidectomy followed by radioiodine ablation therapy for papillary carcinoma 35 years previously. She was subsequently commenced on thyroid hormone replacement therapy. Since the time of thyroidectomy the patient had complained of persistent hoarseness which had never been further investigated. She had however reported a good effort tolerance to the extent that she undertook her activities of daily living without difficulty. There were no other significant cardiorespiratory symptoms until such time that the shoulder surgery was undertaken. She had never smoked. The only other relevant past history was that of type 2 diabetes mellitus. The clinical examination findings were unremarkable except for morbid obesity. In particular, there was no evidence of Horner's syndrome.
The transverse process of the sixth cervical vertebra at the level of the cricoid cartilage was palpated. The scalenus anterior was identified and the needle was inserted posterior to the scalenus anterior muscle belly and directed towards the transverse process of the sixth cervical vertebra. A nerve stimulator was employed to guide the final position of the needle. A right-sided interscalene brachial plexus block was administered using a total of 30 ml of 2% lignocaine with adrenaline. Soon thereafter she developed acute respiratory distress associated with marked stridor. This was relieved by endotracheal intubation via the oral route, allowing the operation to be completed. On extubation in the recovery room, the patient was noted to develop stridor again necessitating reintubatation. The patient failed to improve and tracheostomy was undertaken two weeks later. Periodic examination of the vocal cords over an 18-month period showed persistent bilateral vocal cord palsies in addition to supraglottic and subglottic stenosis. Vocal cord biopsies were undertaken to exclude myxoedematous infiltration of the vocal cords but showed non-specific fibrotic changes only. A comprehensive cardiological evaluation was undertaken after the operation, in view of deteriorated effort tolerance and in order to assess her fitness for a possible laryngoplasty. Echocardiography confirmed a dilated cardiomyopathy with an ejection fraction of 35%. A coronary angiogram was normal.
DISCUSSION
Following its exit from the jugular foramen, each vagus nerve passes inferiorly in the neck within the posterior part of the carotid sheath in the angle between the internal jugular vein and common carotid artery. The right recurrent laryngeal nerve arises from the vagus, as the latter crosses the first part of the subclavian artery. It hooks backwards and upward behind the artery and ascends in the groove between the trachea and the oesophagus. The left recurrent laryngeal nerve arises from the vagus as the latter crosses the arch of the aorta in the thorax. It hooks around beneath the arch behind the ligamentum arteriosum and ascends into the neck in the groove between the trachea and the esophagus. The recurrent laryngeal nerve may be damaged during operations on the thyroid gland. Unilateral vocal cord palsy from lesions of the recurrent nerve may be asymptomatic or give rise to hoarseness.
The reported incidence of transient phrenic nerve palsy following interscalene nerve block has been reported to occur in up to 100% of patients 2,3 . The clinical importance of this complication is most applicable to patients with poor respiratory reserve as ipsilateral phrenic nerve block is associated with a 25% fall in lung function associated with ipsilateral diaphragmatic paresis 5, 6 . Involvement of the phrenic nerve following interscalene blocks has been attributed to anterior spread of the anaesthetic solution over the anterior scalenus muscle 7 . A similar mechanism may be applicable to recurrent laryngeal nerve palsies following interscalene blocks in view of its close proximity to the brachial plexus.
Involvement of the vagus and the recurrent laryn-geal nerve is rarely significant. Acute palsies of these nerves may result in self-limiting symptoms such as dyspnoea and hoarseness, which may be distressing to the patient 6 . Our patient is of particular interest because she developed an acute right vocal cord palsy following the procedure, which was superimposed on what was assumed to be a preexisting left-sided vocal cord palsy. This precipitated a potentially lifethreatening obstruction. It is unlikely that she had bilateral vocal cord palsy preoperatively as even mild bilateral vocal cord palsy would have resulted in stridor rather than hoarseness and would have manifested immediately after her thyroidectomy. Furthermore, although previous case reports have documented that this complication lasts about four hours 3, 8 , our patient manifested permanent vocal cord palsy. Recurrent laryngeal nerve palsy due to intubation trauma has been described 9 and this may have contributed to the vocal cord palsy in our patient. However, her respiratory distress preceded endotracheal intubation. The evidence of supraglottic and subglottic stenosis supports the presumption that significant laryngeal trauma may have occurred during repeated intubation. Laryngeal intubation trauma is most likely to occur during emergency intubation, or repeated intubation 10 . In the presence of adducted vocal cords from bilateral vocal cord palsy, this may result in ulceration of the posterior larynx. Furthermore, prolonged intubation, which was also applicable in this patient, exerts pressure on the posterior laryngeal structures and is recognised as an important factor in promoting stenosis 10 . Long-term management of bilateral vocal cord palsy and laryngeal stenosis initially requires tracheostomy until the patient has stabilized. A comprehensive assessment of glottic function is undertaken. Electromyography of the thyroarytenoid muscles is performed to assess for any possibility of recovery. Microlaryngoscopy and endoscopic examination of the vocal cords with a 30° telescope enable assessment of arytenoid movement 11 .
Laryngeal obstruction due to fixation of the vocal cords can be relieved by laser arytenoidectomy via the oral cavity, creating a space in the posterior larynx without interfering with voice function 12 .
Various surgical procedures have been described and should be selected according to the patient's particular problem 11, 13 . Surgical correction of moderate to severe laryngeal stenosis can be achieved by complete bisection of the larynx and insertion of rib or cartilage obtained from the nasal septum or thyroid ala posteriorly separating the stenosed cricoid cartilage, and if necessary, anteriorly separating the front of the larynx 14 . The procedure has a high success rate but was unfortunately considered too risky in our patient in view of her obesity and co-morbid pathology.
In order to safeguard against acute respiratory compromise complicating this procedure, it is important to inquire about previous neck surgery and hoarseness. All patients with suspected vocal cord palsy should undergo laryngoscopy prior to the administration of an interscalene brachial plexus nerve block.
